A nonparametric, data-driven nonlinear auto-regressive Volterra (NARV) [1] model has been successfully applied for capturing the dynamics in the generation of action potentials, which is classically modeled by Hodgkin-Huxley (H-H) equations. However, the compactness still need to be improved for further interpretations. Therefore, we propose a novel Auto-regressive Sparse Laguerre Volterra Network (ASLVN) model (shown in Figure 1A ), which is developed from traditional Laguerre Volterra Network (LVN) and principal dynamic mode (PDM) framework [2] .
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Submit your manuscript at www.biomedcentral.com/submit Figure 1 A Structure of ASLVN for modeling H-H equations, where the input x(n) is the randomly injected current and the output y* (n) is the membrane potential. B The predictions results, z (1) represents the exogenous output, z (2) represents the autoregressive output and z (x) represents the cross term output.
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